Cerebral Mast Cells Participate In Postoperative Cognitive Dysfunction by Promoting Astrocyte Activation.
Astrocytes, the major glial cell type that has been increasingly recognized as contributing to neuroinflammation, are critical in the occurrence and development of postoperative cognitive dysfunction (POCD). Although emerging evidence showed that brain mast cells (MCs) are the "first responders" in neuroinflammation, little is known about the functional communication between MCs and astrocytes. In this study, we investigated the potential regulation of astrocyte activation by MCs. Rats received an intracerebroventricular injection of Cromolyn (an MC stabilizer) or sterile saline 30 min before undergoing open tibial fracture surgery, and the levels of neuroinflammation and the degree of memory dysfunction were evaluated at 1 day and 3 days after surgery. In the in vitro study, the effect of activated MCs on astrocytes were further clarified. Surgery increased the number of MCs, the astrocyte activation and the production of inflammatory factors, and resulted in cognitive deficits. Site-directed pre-injection of Cromolyn can inhibit this effect. In the vitro study, the conditioned medium from C48/80-stimulated mast cells (P815) could induce primary astrocyte activation and subsequent production of inflammatory cytokines, which could be inhibited by Cromolyn. These findings indicate that activated MCs could trigger astrocyte activation, be involved in neuroinflammation and possibly contribute to POCD. Interactions between MCs and astrocytes could provide potential therapeutic targets for POCD.